Repressive effect on oligonucleosome transcription of the core histone tail domains.
Histone-DNA templates for bacteriophage T7 RNA polymerase were assembled from histone octamers and three different DNA species, two circular (pGEMEX-1 and pT207-18) and one linear (T7-207-18). pGEMEX is devoid of nucleosome positioning sequences, while in pT207-18 and T7-207-18 the region downstream of the promoter contains 18 tandem repeats of a 207 bp positioning sequence derived from the 5S RNA gene of the sea urchin Lytechinus variegatus. Elimination of the histone tails in the assembled oligonucleosomes by trypsin digestion is accompanied, in all three DNA species, by substantial increases in transcription efficiency, assayed at different KCl and MgCl2 concentrations, after allowing for the aggregation observed under certain conditions. In the absence of KCl and at low MgCl2 concentration, the presence of 2 mM spermidine causes substantial aggregation of the intact oligonucleosomes but has a much smaller effect on those trypsin digested. The untreated histone-DNA templates, assembled on pGEMEX-1 and T7-207-18, give transcription products significantly shorter than those obtained with the corresponding free DNA. With oligonucleosome templates lacking histone tails, the transcripts have an average length intermediate between those corresponding to free DNA and intact histone-DNA, which indicates a partial elimination of the elongation restrictions imposed by intact histone octamers. The absence of histone terminal domains facilitates both transcriptional initiation and elongation. Apparently, the interaction of the histone tails with DNA at the nucleosomal level is responsible, at least in part, for their repressive effect on transcription.